Hippocampal cAMP/PKA/CREB is required for neuroprotective effect of acupuncture.
Acupuncture has beneficial effects in vascular dementia (VaD) patients. The underlying mechanism, however, remains unknown. The present study was designed to investigate whether the cAMP/PKA/CREB cascade is involved in the mechanism of acupuncture in cerebral multi-infarction rats. In this study, cerebral multi-infarction was modeled in adult Wistar rats by homologous blood clot emboli. After a two-week acupuncture treatment at Zusanli (ST36), hippocampal-dependent memory was tested by employing a radial arm maze test. The hippocampus was isolated for analyses of cAMP concentration, phosphodiesterase (PDE) activity and CREB/pCREB and ERK/pERK expressions. The Morris water maze (MWM) task and CREB phosphorylation were evaluated in the presence of PKA-selective peptide inhibitor (H89). The radial arm maze test results demonstrated that acupuncture treatment at ST36 reversed hippocampal-dependent memory in impaired animals. Compared to those of the impaired group, cAMP concentration, PKA activity and pCREB and pERK expressions were increased following acupuncture therapy. Finally, the blockade of PKA reversed the increase in CREB phosphorylation and the improvement in recognitive function induced by acupuncture treatment. These results suggest that acupuncture could improve hippocampus function by modulating the cAMP/PKA/CREB signaling pathway, which represents a molecular mechanism of acupuncture for recognitive function in cerebral multi-infarction rats.